Human parathyroid hormone: synthesis and chemical, biological, and immunological evaluation of the carboxyl-terminal region.
The carboxyl-terminal region of human parathyroid hormone (hPTH) was synthesized by the solid phase method. The 32-amino acid fragment, hPTH-(53-84), was prepared for two reasons: 1) to produce antisera directed exclusively against the carboxyl-terminal region of hPTH, which represents the predominant form of the hormone in blood; and 2) to determine whether a portion of the hormone other than the amino-terminal region has any of the biological activity of intact hormone or can bind to PTH receptors. The synthetic fragment was evaluated for heterogeneity by amino acid composition and by several high resolution analytical systems (thin layer electrophoresis, polyacrylamide gel isoelectric focusing, and Edman sequence analysis). Synthetic hPTH-(53-84) lacked PTH-like activity in both in vitro (renal) and in vivo (bone) assays and failed to inhibit the action of native PTH in vitro, indicating lack of receptor binding by the carboxyl-terminal region of the molecule. Because the fragment lacked biological activity, nonchemical evaluation was performed to confirm that the peptide represents the carboxyl terminus of hPTH. Immunological comparison of synthetic hPTH-(53-84) to native hPTH was undertaken using an RIA that employed an antibovine PTH antiserum whose antigenic recognition was limited to the carboxyl-terminal region of the hormone. Synthetic hPTH-(53-84) was more immunoreactive than native hPTH. The immunological findings provide further evidence that the synthetic peptide accurately represents the carboxyl-terminal region of native hPTH.